[3H]MK-801 binding to N-methyl-D-aspartate receptors solubilized from rat brain: effects of glycine site ligands, polyamines, ifenprodil, and desipramine.
The N-methyl-D-aspartate (NMDA) receptor is thought to contain several distinct binding sites that can regulate channel opening. In the present experiments, the effects of ligands for these sites have been examined on [3H]MK-801 binding to a soluble receptor preparation, which had been passed down a gel filtration column to reduce the levels of endogenous small-molecular-weight substances. Glycine site agonists, partial agonists, and antagonists gave effects similar to those observed in membranes [EC50 values (in microM): glycine, 0.31; D-serine, 0.20; D-cycloserine, 1.46; (+)-HA-966, 4.06; and 7-chlorokynurenic acid, 1.81]. Spermine and spermidine enhanced [3H]MK-801 binding to the soluble receptor preparation (EC50, 4.3 and 20.1 microM, respectively), whereas putrescine and cadaverine gave small degrees of inhibitions. When spermine and spermidine were tested under conditions where [3H]MK-801 binding approached equilibrium, their ability to enhance [3H]MK-801 binding was much reduced, a result suggesting that the polyamines increase the rate to equilibrium. Putrescine antagonised the effects of spermine. Ifenprodil reduced [3H]MK-801 binding under both equilibrium and nonequilibrium conditions, although the high-affinity component of inhibition described in membranes was not observed. Ifenprodil antagonised spermine effects in an apparently noncompetitive manner. Desipramine was able to give total inhibition of specific [3H]MK-801 binding under nonequilibrium conditions with an IC50 of 4 microM, and this value was unaltered when [3H]MK-801 binding was allowed to reach equilibrium. These results suggest that the sites mediating the effects of glycine and its analogues, polyamines and desipramine are integral components of the NMDA receptor protein.